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Research Aim

Since the introduction of the Water Framework Directive (WFD) in
2000, there has been a drive towards managing water resources at
the catchment scale in the UK. The rationale for this approach is
driven by intentions of localising environmental improvement,
involving a wide range of stakeholders working in collaboration to
identify water issues and potential actions to address them. However,
despite this recognition, and drive towards collaborative working,
there has been little focus on how the stakeholders actually come
together in water-resource management, for example: the role
stakeholders play; what skills, expertise, and resources they
contribute; and, how decisions are made in collaboration. More
specifically, there is opportunity to conduct analysis and build
understanding of the rules of collaboration behaviour attitudes,
activities and evolution directions.

The River Wear catchment (1211 km2) is
located
County
Durham
within
the
Northumbrian River Basin District in the
northeast of England. Rising in the North
Pennines, the River Wear flows through
Weardale, before entering the lowlands in the
east of County Durham. The lower part of the
river flows through the urban areas of Bishop
Auckland, Durham and Chester-le-Street,
eventually discharging into the North Sea at
Wearmouth in Sunderland.
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To analyse the current state of collaborative water-resource management in the UK, focusing on
cross-boundary interactions between governmental and non-governmental actors, using a case
study in the Wear catchment, County Durham. To achieve this aim, a multi-method approach is
being utilised, including social network analysis (SNA) and agent-based modelling (ABM),
exploring the position and role of individual actors in the network, and how changes made to the
network structure of stakeholders, could affect inter- and intra-group collaborations.

Research Rationale
Despite the recognition and drive towards collaborative working in water-resource management,
there has been a lack of focus on who the stakeholders are, and what roles they play in managing
water issues, for example, in decision-making.
Using SNA and ABM together to investigate the roles played by stakeholders, provides more than
an ethnographic approach, to map out, model and visualise the complexity of human interactions.

Data collection - surveys - linkages between individuals,
and departments and organisations; distributed to
stakeholders - snowball sampling
●

SNA

●

Interviews - follow-up to surveys

Analysis of existence of linkages - individuals, and
departments and organisations
●

Stakeholder
Analysis

●

e.g. Critical individuals/departments/organisations

●

Ways of working - e.g. who works with who?

Use of SNA and stakeholder analysis data; testing of
hypothesis/hypotheses
●

ABM

●

Belief-Desire-Intention (BDI) framework

Scenario testing - e.g. removal of critical individuals,
departments, organisations; creation or deletion of linkages
●

Figure 2: Summary of methods.
Figure 1: Wear catchment,
County Durham, northeast
England.

Note, the methods being used in this research are not linear,
and are instead iterative, for example, the running of the
ABM could, for example, inform further SNA data collection.

Figure 3: ABM plan - using the BDI framework. The example shown here is to simulate the
collection and acquisition of data in a project group.

• Two-mode dataset - individuals (red circles),
and organisations and/or departments (blue
squares), involved in water-resource management
in the Wear catchment.

Because of the historic mining legacy, the
Lower River Wear has been subject to diffuse
heavy metal pollution from minewater discharge.
Other water issues include diffuse pollution
from agricultural land, and urban areas, as well
as, point source pollution from sewage
discharges. Besides pollution, the River Wear
and its tributaries also have a long history of
flooding.
Water governance in the Wear catchment
involves several public, private and voluntary
sector
charities/environmental
nongovernmental organisations, including the
Environment Agency, Northumbrian Water, local
councils, the rivers trusts, and local academic
institutions, as well as, businesses, schools and
volunteers from the local communities. How the
different groups and organisations who all
have a connection with the River Wear come
together to address and manage water
issues is something that has received little or
no attention.

• Lines (edges) between the nodes (red circles
and blue squares) in the diagram depict the
linkages between individuals and
departments/organisations. Therefore, the greater
the quantity of lines, the more connections.

Figure 4: Example of a sociogram created using survey data - showing individuals' links with organisations/departments
involved in water-resource management in the Wear catchment.
N.B. To provide anonymity, the names of individuals have been anonymised using alphanumeric codes.

• Next steps: stakeholder analysis, including
identification of critical individuals within the
network; weightings of the edges between the
nodes; incorporation of more survey and interview
(qualitative) data to interpret the edges;
incorporation of SNA into ABM.

Ultimately, by analysing the current state of collaborative water-resource management, it will contribute to the wider
understanding of progress made in terms of the management of water resources in the UK, including the strengths and potential
flaws of the approach. In turn, research outputs can be used to influence strategic and local water-resource management, and
to inform future approaches to stakeholder engagement and consultation, contributing to improvements in water governance.
Bringing together and using SNA with ABM offers a novel way of investigating and analysing the current state of collaborative
water-resource management in the UK. SNA provides insight into the interactions between individuals with organisations and
departments, and thus the behaviour and rules which govern actions and decision-making, which in turn can be used in ABM to
test a range of scenarios, for example, the removal of critical individuals in the network, and to determine the impact on
collaborative working.

